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• H2O
• Ca(ClO4)2

Oxygen solubility in water and perchlorate brine

b

Shallow subsurface brines and O2
solubility as a function of temperature

• P  = 6 mbar
• fO2 = 0.146 %
• T   = 140-300 K
• Shallow subsurface

4

Mars has almost no O2 in its atmosphere today, so 
aerobic respiration should not matter, right?
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Shallow subsurface brines and O2
implications for aerobic life
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Shallow subsurface brines and O2
today in 3D…(& also in ancient times?)
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=

Stamenković +, Nature Geo (2018)
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O2 solubility in Ca-perchlorate brinesEvidence of large [O2]aq from MnO2?

Lanza+ 2016

Evidence that early Mars was more similar to today?
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We need to have liquid water
and that’s likely deeper today (& in ancient times?)
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• Shallow environments can  get O2 from atmosphere.
• At depth, O2 can be supplied by radiolysis 
à see talk by Jesse Tarnas in 30 min.

• Aerobic respiration in the Martian subsurface is feasible 
today as long as there is liquid water (à likely deep)
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VALKYRIE* concept: subsurface habitability as a stepping stone
*Volatiles And Life: Key Reconnaissance & In-Situ Exploration
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VALKYRIE* concept: subsurface habitability as a stepping stone
*Volatiles And Life: Key Reconnaissance & In-Situ Exploration
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Subsurface Access:
Drill (10-100 m)

5-6
4

PDD, AG2, & many more
ASGARD

Yes. Yes.
No. No
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Summary: the Martian deep subsurface 12

Jones + (2011) 

1-on-1 terrestrial habitat analog

By Haley Sapers (2019)

longest living habitat 

Ready to be explored

O2

A new planet

National Geographic  (1967) 


